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The invention relates to an independent ventilating device for a unit (6) 
having a non-circular contour, where the cooling air delivered by the 
independently powered fan (4) traverses the unit (6) substantially perpendicular 
to the plane of the contour, a 'turbulator' (1) located transverse to the flow of 
cooling air and having vanes (1B) extending radially outward from its center 
being arranged in the cooling air flow ahead of the unit, which turbulator 
distributes the cooling air flow over the plane of the contour and deflects the 
outer portion of the cooling air flow obliquely outward into the corner areas of the 
unit (6) by means of its vanes (1B). 



Independent Ventilating Device 



The invention relates to an independent ventilating device for a unit having 
a non-circular contour, where the cooling air delivered by the independently 
driven fan traverses the unit substantially perpendicular to the plane of the 
contour. 

Such independent ventilating devices are employed particularly for 
independently ventilated resistor units having a rectangular contour. Here the 
fan is arranged together with its drive motor in a duct of circular contour, 
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connected by way of an intermediate housing enlarging outward in the direction 
of flow to a housing end portion adapted to the contour of the unit to be cooled, 
and the duct with intermediate housing and housing end portion forms the 
housing for the independent ventilating device. In the duct, guide ribs 
surrounding the drive motor, oriented radially and parallel to the axis, may be 
provided for the incoming cooling air, and in the intermediate housing, a conical 
guide ring symmetrical with respect to the axis of the duct may be held, bundling 
the preponderant portion of the cooling air leaving the duct so that only a small 
portion of the cooling air flows between guide ring and intermediate housing 
along the inner wall of the intermediate part and the housing end portion to the 
unit, so that a far from uniform cooling effect results, which may lead to local 
overheating. Attempts have been made to smooth out the cooling effect by 
arranging diaphragms affecting the airflow on the air exit side of the resistor unit. 
However, the effect of these measures has often been insufficient, so that 
temperature differences up to about 300 K have nevertheless occurred between 
the center and the corners of the unit. 

The object of the invention is, preferably without diaphragms or guide 
rings, to achieve a more uniform distribution of the cooling air flow over a unit to 
be cooled having a non-circular contour. 

The object stated is successfully accomplished by the measures 
according to the characterizing part of Claim 1 . 

The simple turbulator, requiring practically no extra space, using a guide 
ring preferably having two crossed, narrow stirrups on its suspension, may be 
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held centrally behind the latter. The turbulator may be configured as a simple 
bladed wheel having blades extending radially in star fashion, angled about 45° 
oblique to the direction of flow, and widening outward. The blades may 
advantageously have an outside diameter taken at least equal to the outside 
diameter of the conical guide ring. 

Even though the independent ventilating device according to the invention 
is intended primarily for resistor units, in particular for braking resistor units of 
electric rail vehicles, it may be employed with like success for more uniform 
cooling air throughflow of other units having a non-circular contour. 

The drawing schematically represents an embodiment of the invention by 
way of example. In the drawing, 

Fig. 1 shows a bladed wheel turbulator with fastening stirrups in front view, 

Fig. 2 shows the subject of Fig. 1 in side view, and 

Fig. 3 shows a general arrangement of the independent ventilating device 
for a resistor unit in simplified side view. 

The turbulator 1 in Figs. 1 and 2 comprises a circular disk, to the flat 
relatively small circular center portion 1A of which, eight blades 1B widening 
star-fashion radially outward and angled at about 45° to the plane of the disk are 
connected as guide surfaces. Therefore, the center of the turbulator is traversed 
almost unimpeded and without deflection. Its center portion 1A is connected to 
two holding stirrups 2 held at right angles to each other and favorably arranged 
aerodynamically. The turbulator 1 may preferably be fixedly bolted or welded to 
the holding stirrups 2 or else held thereto rotationally movable. 
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The embodiment by way of example of the independent ventilating device 
consists of a duct 9 with guide ribs 9A, in which the fan 4 together with its 
drive motor 5 is held in manner not shown. The duct 9, of circular contour, is 
connected to a widening intermediate part 8, connected in turn to the housing 
end portion 7. The housing end portion 7 is tightly connected on the output 
side to the unit 6 to be cooled, and exhibits the same contour as the latter. In 
the conical intermediate part 8, as indicated, the guide ring 3, tapering down in 
the direction of flow, is held by struts and fastened to the holding struts of the 
turbulator 1 by its holding stirrups 2. The turbulator 1 is located inside the 
housing end portion 7, so far distant from the unit 6 that the air flow 
increasingly deflected outward towards the margin adequately reaches the 
corners of the unit and effects a sufficiently uniform cooling over the entire cross- 
section of the unit. With bladed-wheel turbulator 1 fixed at rest, a temperature 
difference of only 50 K has been obtainable between center and ends of the unit. 

With turbulator arranged at rest, it may alternatively be given a non- 
circular contour matching the non-circular contour of the unit. Again, it is 
possible, with omission of the guide ring 3 and guide ribs 9A, by suitable 
approach of the turbulator to the outlet of the ducts, with suitably shortened 
housing, to achieve an adequately uniform cooling. 
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Pruf ungsantrag gem. § 44 PatG ist gestellt 
© Fremdbeluftungsvorrichtung 

Die Erfindung betrifft eine Fremdbeluftungsvorrfchtung fOr 
&n Gerat (6) mlt unrunder Kontur, bei der dfe vom fremdange- 
triebenen LOfter (4) gefdrderte KGhHuft das Gerat (6) im 
wesentlichen senkrecht zur Konlurebene durcnstrdmt, wobel 
im KGhlluftstrom vor dem Gerat ein quer zum KOhlluftstrom 
Oegender Turbulator (1) mil von seiner Mltte radial nach auSen 
erstreckten Leftflachen (18) angeordnet ist, der den KOhlluft- 
strom auf die Konturebene verteilt und den auBeren Bereich 
des KOhDuftstromes mit seinen Leitflachen (1B) schrag nacfi 
auden bis zu den Eckzonen des Ge rates (6) ablenkt 

(32 16 643) 
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Pat entansp ruche 

f 1 J Fremdbeluf tungsvorrichtung fur ein Gerat mit unrunder 
Kontur, bei der die vom fremdangetriebeneii LUfter gefSr- 
5 derte Klihlluft das GerSt im wesentlichen senkrecht zur 
Konturebene durchstromt, dadurch g e k e n n - 
zeichnet , daB im KOhlluf tstrom vor dem Gerat (6) 
ein quer zum Kuhlluftstrom liegender und von diesem durch- 
stromter Turbulator O) mit von seiner Mitte und zur 
10 Anstromrichtung nach auSen erstreckten schrSgen Leitf lichen 
(1B) angeordnet ist, der den Kilhlluf tstrom auf die Kontur- 
ebene verteilt und den SuBeren Bereich des Kilhlluf tstromes 
mit seinen Leitflachen schrag nach auBen bis zu den Eck- 
zonen des GerS/tes (6) ablenkt. 



2 . Vorrichtung nach Anspruch 1, dadurch g e - 
kennzeichn e t , daB der Turbulator CD hinter 
einem dem Lufter (4) nachgeordneten stromungsbiindelnden 
konischen Leitring (3) angeordnet ist. 

3. Vorrichtung nach Anspruch 1 und 2 y dadurch ge 
kennzeichnet, daB der Turbulator als Fliigelrad 
mit sternformig radial erstreckten, schrag zur StrQmungs- 
richtung urn etwa 45° abgewinkelten und nach auBen verbrei- 
terten Flflgeln (IB) ausgebildet ist. 
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S Fremdbeluftungsvorrichtung 

Gegenstand der Erf indung ist eine Fremdbeliif tungsvorrich- 
tung fur ein Gerat mit unrunder Kontur, bei der die vom 
fremdangetriebenen Lttfter gefSrderte KUhlluft das Gerat 
10 im wesentlichen senkrecht zur Konturebene durchstrQmt. 

Solche Fremdbeliiftungsvorrichtungen sind insbesondere bei 
fremdbeliifteten Widerstandsgeraten mit rechteek£8rmiger 
Kontur verwendet. Hierbei ist der Ltifter in einem Rohr mit 

15 runder Kontur mitsamt seinem Antriebsmotor angeordnet, das 
ttber ein sich in Str8mungsrichtung nach auften erweiterndes 
Zwischengehause mit einem an die Kontur des zu kiihlenden 
Gerates angepaBten Gehauseendteil verbunden ist und das 
Rohr mit Zwischengehause und Gehauseendteil das Gehause 

20 fur die Fremclbeluf tungsvorrichtung bildet. Im Rohr sind ge- 
gebenenfalls den Antriebsmotor umgebende, radial und achs- 
parallel ausgerichtete Leitrippen fur die einstr8mende Kiihl- 
luft vorgesehen, und im Zwischengehause eiri zur Rohrachse 
symmetrischer konischer Leitring gehalten, der den iiber- 

25 wiegenden Teil der aus dem Rohr austretenden KUhlluft bttn- 
delt, so daS nur ein kleiner Anteil der Kuhlluft zwischen 
Leitring und Zwischengehause entlang der Innenwand des 
Zwischenstuckes und des Gehauseendteils zum Gerat stromt 
und daher eine sehr ungleichmaBige Kuhlwirkung eintritt, 

30 die zu Srtlichen Oberhitzungen fUhren kann. Man hat eine 
VergleichmaBigung der Kuhlwirkung dadurch angestrebt, daB 
an der Luf taustrittsseite des Widerstandsgerates die Luft- 
str8mung beeinf lussende Blenden angeordnet werden. Die 
Wirkung dieser MaBnahmen war jedoch vielfach nicht aus- 

35 reichend, so daB trotzdem Temperaturdif f erenzen bis zu 
ca. 500 K zwischen der Mitte und den Ecken des Gerates 
aufgetreten sind. 
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Der Erfindung liegt die Aufgabe zugrunde, gegebenenfalls 
ohne Blenden und Leitringe, eine gleichmaBigere Verteilung 
des Kuhlluftstromes au£ ein zu ktthlendes Gerat mit unrunder 
Kontur zu erreicheri. 

Die L6sung der gestellten Aufgabe gelingt durch die MaB- 
nahmen nach dem Kennzeichen des Patentanspruchs 1 . 

Der einfache und praktisch keinen Raummehrbedarf erfor- 
dernde Turbulator kann bei Verwendung eihes Leitringes vor- 
zugsweise mit zwei gekreuzten schmalen Biigeln an dessen 
Halterung mittig hinter diesem gehalten sein. Der Turbula- 
tor kann als einfaches Flugelrad mit sternformig radial 
erstreckten, schrag zur StrSmungsrichtung urn etwa 45° ab- 
15 gewinkelten und nach auBen verbreiterten Fliigeln ausgebil- 
det sein. Die Fliigel haben vorteilhafterweise einen Aufien- 
durchmesser, der mindestens gleich dem Ausgangsdurchmesser 
des kbnischen Leitringes gewShlt ist. 

20 Wenngleich die Fremdbeluf tungsvorrichtung nach der Erfin- 
dung vorwiegend fiir Widerstandsgerate, insbesondere fur 
BremswiderstandsgerSte von elektrischen Schienenfahrzeugen 
vorgesehen- ist, so kann sie mit gleichem Erfolg auch zur 
gleichmaBigeren Ktthlluf t-Durchstromung von anderen Geraten 

25 mit unrunder Kontur Verwendung finden.. 

In der Zeichnung ist ein AusfUhrungsbeispiel der Erfindung 
schematisch dargestellt. Es zeigt 

30 Fig, 1 einen Fliigelrad-Turbulator mit Befestigungsbugeln 
von vorne,. 

Fig. 2 den Gegenstand der Fig. 1 von der Seite und 
Fig. 3 eine Gesamtanordnung der Fremdbeltif tungsvorrichtung 
fur ein Widerstandsgerate in vereinf achter Seiten- 
35 ansicht. 



* ». 3216643 

•»* •• •« 

*• • »» • » »••« 

w vpa 82 P 3 1 3 ^ DE 

Der Turbulator 1 ist gemaS Fig. 1 und 2 aus einer kreis- 
formigen Scheibe gebildet, mit dessen flachem, relativ 
kleinem kreisformigen Mittelteil 1A acht sternformig sich 
radial nach auBen verbreiternde und zur Scheibenebene um 
5 etwa 45° abgewinkelte Flugel 1B als Leitflachen verbunden 
sind. Somit wird die Mitte des Turbulators nahezu unge- 
hindert und unabgelenkt durchstromt. Sein Mittelteil TA ist. 
mit zwei im rechten Winkel zueinander .gehaltenen und stro- 
mungsgtinstig angeordneten Haltebugeln 2 verbunden. Der 
10 Turbulator 1 kann vorzugsweise fest mit den Haltebugeln 2 
verschraubt oder verschweiSt oder auch drehbeweglich an 
W diesen gehalten sein. 

Das Ausfuhrungsbeispiel der Fremdbeluftungsvorrichtung be- 
15 steht aus einem Rohr 9 rait den Leitrippen 9A, in dem der 
Liifter 4 mitsamt seinem Antriebsmotor S in nicht gezeigter 

m 

Weise gehalten ist. Das Rohr 9 von rundcr Kontur ist mit 
einem sich erweiternden Zwischenstuck 8 verbunden, das 
seinerseits mit dem Gehauseendteil 7 verbunden ist. Das 

20 Gehauseendteil 7 ist ausgangsseitig mit dem zu kuhlenden 
GerSt 6 dicht verbunden und weist die gleiche Kontur wie 
dieses auf. Im konischen Zwischensttick 8 ist, wie angedeu- 
tet, der sich in Stromungsrichtung konisch verjungende 
Leitring 3 durch Haltestreben gehalten und an den Halte- 

25 streben der Turbulator 1 mit seinen Haltebugeln 2 be- 
festigt. Der Turbulator 1 befindet sich innerhalb des 
Gehauseendteils 7 so weit vom GerSt 6 entfernt, daS die 
zum Rand hin zunehmend nach auBen abgelenkte Luftstromung 
ausreichend auf die Ecken des Ger&tes gelangt und eine 

30 ausreichend gleichmaBige Kuhlung uber den ganzen Quer- 
schnitt des Gerates bewirkt. Es hat sich bei ruhend be- 
festigtem Flugelrad-Turbulator 1 dabei eine zwischen Mitte 
und Enden des Gerates auftretende Temperaturdif f erenz von 
nur 50 K er^ielen lassen. 



Bei ruhend angeordnetem Turbulator kann dieser auch eine 
unrunde Kontur entsprechend der unrunden Kontur des 
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Cerates erhalten. Es ist auch mOglich, unter Fortfali des 
Leitringes 3 und der Leitrippen 9A durch entsprechende 
Annaherung des Turbulators an den Ausgang. des Rohres bei 
entsprechend verkiirztem Gehause eine ausreichend gleich- 
maSige Kiihlung zu erreichen* 



3 Figuren 
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CLAIMS 

1. External Ventilation Device for equipment with non- 
circular contour, where the cooling air that is supplied by 
the externally driven fans, flows through the equipment 
essentially perpendicularly with respect to the plane of 
the contour characterized in that in the cooling air flow, 
in front of the equipment unit (6) , there is arranged a 
turbulator (1) that lies laterally with respect to cooling 
air flow and through which said cooling air flows with 
oblique guide surfaces (IB) that extent from its middle and 
to the on flow direction toward the outside, that 
[turbulator] distributes the cooling airflow over the 
contour plane and defects the external area of the cooling 
airflow with its guide surfaces obliquely to the outside, 
up to the corner zones of the equipment unit (6) . 

2. Device according to claim 1 characterized in that 
turbulator (1) is arranged behind a flow bundling conical 
guide ring (3) that is series connected at the fan (4) . 

3. Device according to claim 1 and 2 characterized in 
that the turbulator is made as an impeller with blades (IB) 
that extend radially in star fashion and are angled by 



1 Numbers in the margin indicate pagination in the foreign text. 
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about 45° obliquely with respect to the direction of flow 
and that are widened toward the outside. 2 

This invention relates to an external ventilation 
device for an equipment unit with a non-circular contour 
where the cooling air conveyed by the externally driven fan 

flows through the equipment unit essential 
perpendicularly with respect to the contour plane. 

Such external ventilation devices are used especially 
for externally ventilated resistance units with a 
rectangular contour. Here the fan is arranged in a pipe 
with a round contour with its drive motor; the intermediate 
housing, which becomes wider to the outside in the 
direction of flow, is connected with a terminal housing 
part that is adapted to the contour of the equipment unit 
to be cooled and the pipe, with the intermediate housing 
and the terminal housing part forms the housing for the 
external ventilation device. Provided in the pipe possibly 
are wide ribs that around the drive motor and that are 
aligned radially and parallel to the axis for the inflowing 
cooling air and a conical guide ring symmetrical with 
respect to the pipe axis, is retained in the intermediate 
housing, and that guide ring bundles the overwhelming part 
of the cooling air coming out of the pipe so that only a 
small part of the cooling air will flow between the guide 
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ring and the intermediate housing along the inside wall of 
the immediate piece and of the terminal housing part to the 
equipment unit and so that therefore there will not be a 
very irregular cooling effect that can lead to local 
overheating. To achieve the comparably of the cooling 
effect an attempt was made to arrange screen on the air 
exit side of the resistance unit that would influence the 
airflow. The effect of these measures however _ in many 
cases was not adequate so that temperature difference of up 
to about 3 00 K between the middle and the corners of the 
equipment unit occurred nevertheless. 3 

The object of the invention is - possibly without 
screens and guide rings - to achieve a more uniform 
distribution of the cooling air flow on an equipment unit, 
with a non-circular contour, that is to be cooled. 

This problem can be solved by measures according to 
the characteristics of claim 1. 

The turbulator simply and practically does not require 
any addition space; when one uses a guide ring it can be 
held centrally behind that ring by means of two crossed 
narrow clips on the mounting of the ring. The turbulator 
can be made as a simple impeller with blades that extend 
radially in star fashion that are angled at about 45° 
obliquely with respect to the direction of flow and that 
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are widened toward the outside. The blades advantageously 
have an outside diameter that is at least equal to the 
outlet diameter of the conical guide ring. 

Although the external ventilation device according to 
the invention is intended primarily for resistance units, 
in particular for brake resistance units of electrical rail 
vehicles, it can equal successfully also be used for the 
most uniform cooling air flow of other equipment units with 
a non-circular contour. 

The drawing illustrates and exemplary embodiment of 
the invention in the form of a diagram. 

Figure 1 shows an impeller turbulator with fastening 
clips on the front. 

Figure 2 shows the object of Figure 1 from the side. 

Figure 3 is an overall arrangement of the external 
ventilation device for a resistance unit in a simplified 
side view. 4 

Turbulator 1 according to Figures 1 and 2 is made up 
of a circular disk with whose flat relatively small 
circular mid-part 1A there are connected eight blades IB - 
as guide surfaces - that are arranged in star fashion and 
that become radially wider to the outside and that are 
angled at an angle of about 45° with the respect to the 
plane of the disk. In that way, the air can flow through 
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the middle of the turbulator almost unhindered and without 
being deflected. The middle part 1A is connected with two 
retaining clips 2 that are held at a right angle with 
respect to each other and that are placed in a manner 
favorable to the flow. Tubulator 1 preferably be firmly 
screwed together with retaining clips 2 or can be welded 
together or it can also be held on them on a rotary manner. 
. _ The exemplary embodiment .of. the. external, ventilation 
device consists of a pipe 9 with guide ribs 9A in which fan 
4 is held together with its drive motor 5 in a manner not 
shown. Pipe 9 has a round contour and is connected with a 
widening intermediate piece 8 that in turn is connected 
with the terminal housing part 7 . The terminal housing 
part 7 is tightly connected on the output side of the 
equipment unit 6 that is to be cooled and has the same 
contour as that equipment unit. As indicated earlier, the 
guide ring 3 that is conically tapered in the direction of 
flow is retained in the conical intermediate piece 8 by 
means of retaining struts and turbulator 1, with its 
retaining clips 2 is attached to the retaining struts. 
Turbulator 1 is inside the terminal housing part 7 and is 
so far away from equipment unit 6 that the airflow that is 
deflected outward increasingly toward the edge adequately 
hits the corners of the equipment unit and brings about an 
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adequate uniform cooling over the cross-section of the 
equipment unit. With the impeller - turbulator 1 attached 
in any resting manner, it has been possible to achieve a 
temperature difference of only 50 K between the middle and 
the ends of the equipment unit. 

When the turbulator is arranged in a resting manner, 
it can also be given a non-circular contour in accordance 
with the non-circular contour of the equipment unit. 5 

It is also possible - eliminating the guide ring 3 and 
the guide ribs 9A - by accordingly approaching the 
turbulator to the outlet of the pipe, with a 
correspondingly shortened housing, to achieve adequately 
uniform cooling. 
3 Figures 
3 Claims 
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